Lutropin stimulates de novo synthesis of short-lived proteins required for lutropin-dependent steroid production in tumour Leydig cells.
Continuous protein synthesis is required for the hormonal regulation of cholesterol side chain cleavage activity. A protein with a short half-life (t1/2 = 2-13 min) is believed to play an important role, but the regulation of the synthesis of this putative rapidly-turning-over protein is largely unknown. The steroid production rate in tumour Leydig cells can be increased more than 4-fold after addition of lutropin. However, steroid production by cells preincubated for 60 min with medium containing cycloheximide (89 microM) could not be stimulated when lutropin was added to the medium. Thus, the putative protein with the short half-life is apparently not derived from a stable precursor protein. Moreover, in tumour Leydig cells incubated with low concentrations of cycloheximide (0.2-0.8 microM), inhibition of steroid production was significantly greater in lutropin-stimulated cells than in control cells. These results support the hypothesis that lutropin regulates the de novo synthesis of rapidly-turning-over proteins by increasing the rate of initiation of the translation step of protein synthesis.